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Hepatoprotective effect of rapamycin in rats with obstructive

jaundice
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Objective: To investigate the hepatoprotective effect of rapamycin in rats with obstructive jaundice (OJ).

Methods: Fifty-four SD rats were equally randomized into sham operation group, OJ model group (model
group) and OJ model plus rapamycin treatment group (treatment group). The rat OJ model was established by
common bile duct ligation. Rats in treatment group received rapamycin 0.4 mg/kg once daily by subcutaneous

injection after operation, and rats in both sham operation group and model group were given normal saline
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of the same volume instead. Six rats in each group were sacrificed at the postoperative day (POD) 1, 3 and
5 respectively, and the white blood cell (WBC) count, plasma endotoxin (ET) level and liver function
parameters were determined, the mRNA expression levels of tumor necrosis factor a (TNF-a) in the liver
tissues were measured by RT-PCR and liver pathological changes were also observed.

Results: Except for the rats in sham operation group, rats in both model group and treatment group presented
overt OJ manifestations, but those of rats in treatment group were milder than those in model group; the
WBC count, plasma levels of alanine aminotransferase (ALT), total bilirubin (TBIL) and ET as well as
the TNF-a mRNA level in the liver tissue were significantly higher in both model group and treatment
group than those in sham operation group at each observation time point (all P<0.05), As shown by
pathological studies in the liver specimens from rats in both model group and treatment group, there were
pathological changes that included the dilatation of liver sinusoids, hepatocyte necrosis, hyperplastic bile
duct cells and inflammatory cell infiltration. The comparison between model group and treatment group
showed that all the determined variables were significantly lower in treatment group than those in model
group at each observation time point (all P<0.05), and liver pathological damages were also milder in
treatment group than those in model group.

Conclusion: Rapamycin has hepatoprotective effect in O] rats, and the mechanism may be partially due to its

inhibition of the systemic inflammatory response.
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% £ (rapamycin) J& 20 42 70 4L
W N R Ayerst BF 58 BT A2k 1 15 5% WP oy
BRI RN R P A R, B T JLAEOF 5
B AN W R A TR B R S R R B W R AR A
T A 149 A 5 00 ) 50 R R R R, D A A
FK-506 AL, 7T LAY JAK/STAT {5 5 % 56
M8 A U JLAE I 98 4 i o BEREPE B9 ( obstructive
jaundice, OJ) & F A0 HAE & Fh J5 D5 FH 2€ By
S A BE I R BUAE , R il R b L EE LA — Fh
g, DRRTRE B 22 b A i PR B R M B BUH AR
WL 05, [ i 3 40 B 5 L 7 AR T R N T R
JE (intestinal endotoxemia, IETM ) M 2 B #
SiE 2N %% A fE (systemic inflammatory response
syndrome, SIRS) , %3 0] T ZUH B 55 2 JIE 4%
THRE I o AR S2 56 P 5 TR A B 2% 00 A BEL 4 B R
BRI J2: 75 A7 — 2 B PR P A T, DT g S 56 B 52
H ARG 7 5 Bt — 5 A9 HE R

1 #MRIEAEE
1.1 RFIEMEF

FEMHER (LEBEAEATEYREEREARA
Al ) ; RT-PCRi&XH & . Trizol & RNA #2BURF .
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cDNA 25— 5 iR & (st gL AR YR
AR ) 5 AV800 4 H sl Akl ( H A
HArA®] ) 5 PCRPEIAL (HUM A B2 AR A
FRAED) 5 HUKAL (Rt BRI T ) o
1.2 oA

M K 2 5l ) 52 5 v o0 B AR T g SD M
KEL 54 H, Bl 10~12 &, AR 250~300 g,
BEAL 73 AR T R4, O) BRI (BLAIZ ) , O
BR + SFIARRIGITA (IRyTdl) , B 18 H.
1.3 KWHE
1.83.1 BRI REUORAT 12 h 258, A hkok.
2 mL B AREE, wHIES SN, EhPIaA
13 1 1 B = A = VA e (77 7 4 [ s
B AR AR AR, BT R 2 R IE SR K I
EARSEFL, SCHE; BIAIY] 5367 410 2 08 & )5
T+ A8 RBEAL DL 4-0 5222825 H, KM,
HIE O R
132 X®F*H RITHARBRAETHMEZR
0.4 mg/ (kg d) ETFEHN. BFARHSHA
HARJGA R BB R R T 0.4 mg/ (kg d)
AR K I TESEELS, 2 TFARE L, 3,
5 d A e HRR, BUN B KO0 5
ML,
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1.4 HM$ER

(1) sh¥y— AE ol (20 T B bk il 11 40 i
(WBC) TH%k; (3) M Ik A& I 2 i 1 3¢ 4 ™3
el CALT ) 36k 28 FH R 4 — of e B3k A6l
MBZrE (TBIL) & i; (4 WEEZRKF (ET)
KO s R KEC 2 1 mL, = R
1 h, ¥ T 3000 r/min &> 15 min B,
BT EPA T -80 CUKAHAAF, b 3L ik
ERH ET KF; (5) RT-PCR 346 I AT JJE 20 41
TNF-« mRNA #) %5 FRECIF4141 30 mg, DL
S R N — 20 7 45 A B RNA . X S = )
HATY ., DUREBALEE A (Rat-actin) fEA N
Z X}, Rat-actin: 5'-GCT CGT CGT CGA CAA
CGG CTC-3" (| ¥iF ) , 5'-CAA ACA TGA TCT
GGG TCA TCT TTT C-3' ( Fii#) . TNF-a: 5|
5'-AGC CGA TTT GCC ATT TCA T-3' ( Ii%) ;
1% 5'-GCC ACT ACT TCA GCG TCT CG-3' (F
¥ ) o PCR W ZH: 95 °C 5min; 95 C 40 s,
56 °C 30 s, 72 °C 35 s, 28 NEIH, KRWIEK
10 min. ¥ 8 P29 25 20 of L B G B 5 I 3K )5
RERH, 0 R R MR 53 B ab 38L& G2 4T 43 A,
i B3 5 S IR R o WO B A R R
mRNA M ik (6) HUHIEZA: 4 #E17 HE 4
R EL T
1.5 Git=aE

S HE I £ frfEZE v s BOR, KR

b oy AL ie) be A, 7 25 55 8 F O 22 53 B B g L A
g K%, HEAFE, RHABAKGE. T f 5k
iR H SPSS 13.0 e it 3k i 47 43 Hr . P<0.05
hERAGIEE L.

2.1 —MRRUER

RIGEE 2 KIFURIAIT 4L R 41 35 Y B Rz ik
By KRR B2, JREARE, 20 BOR B0
DI AR, RNVIRE, LSt e
PRA T W E A AR EE K, Y %, x
WA, AR R, g RE A7 A AN ) AR B K i, JF
AT DL AEAEAS [R5 B2 ol 342,y I s ) A X SEE 4
BEARVH BIGITH T s I FARA T Fik 221k,
I HLIE s I #8 SE A IE 3
2.2 In WBC it#%, TBIL, ALT, ET /kKEHTL

e FARHASTIEAREARIG 1, 3, 5 d &R
TGt = L (¥ P>0.05) 3 ST AALE,
BLAL 41 536 97 40 R J5 45 I 8] 45 19 WBC T 8K,
TBIL 7K°F-, ET 7K~ ¥ 8] & 38 5 (¥ P<0.05) ,
ot WBC 1505 TBIL /KF- 76 AR S B B 1] 42 3% 7
W%, ALT I ET KFAEARSE 3 d FHEa il i,
TR IT L 145 A b AE 45 B[R] b 2 B I I A
BRI () P<0.05) (F£1) .,

*1 BAKXBAREESR WBC it#, TBIL, ALT, ET KEHLLE (=6, x+s)

Table 1 Comparison of the WBC count, and levels of TBIL, ALT and ET of rats in each group (n=6, x+s)

25| WBC ( x 10°/L) TBIL ( umol/L ) ALT (U/L) ET (EU/mL)
BFARH

1d 7.24 037 5.67+1.04 33.79 £2.48 1.0660 + 0.0021

3d 7.58 +0.39 5.65+1.09 34.45+2.51 1.0681 + 0.0023

5d 7.45+0.38 5.68 +1.08 33.87 £2.49 1.0671 + 0.0022
EARIL

1d 18.79 + 4.45" 94.40 +3.91" 66.50 + 1.29" 7.2336 +0.1216"

3d 19.53 +3.72" 153.96 + 42.87" 691.50 + 48.32" 7.5868 +0.1733"

5d 20.44 £2.01" 168.80 + 25.88" 458.67 + 124.12" 7.3724 +0.0161"
AT A

1d 9.87+0.61"7 80.23 + 16.73"? 5333+ 1.75"7 4.3970 + 0.0875"?

3d 10.80 +0.15"? 112.90 + 10.15"? 141.20 +7.85"? 4.6257 +0.0715"?

5d 10.00 = 0.68"? 113.35 £ 24.25"? 119.60 + 33.73"? 4.4274 +0.0650"?

F: 1) SEFARAIIE, P<0.05; 2) 5B, P<0.05
1) P<0.05 vs. sham operation group; 2) P<0.05 vs. model group

2.3 ZAEBFAHEAHELE TNF-a mRNA IR
iR 2 53897 HAF4H 41 TNF- o mRNA & &
TARE LA E T E, 3 dkgE, 5 d B4 Rr
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T, SIFPERALEK, ZRYAFHEITFEL ()
P<0.05) ; {HIGYF 4H T 4 41 TNF- o mRNA 7 &
TE 45 Bsf 8] o5 45 B I TR AU 41 ( ¥ P<0.05 (1),
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Figure 1
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2.4 RETHHAREFTWL

i T AR ZH R U 2L S5 R ok DL S, T4
JE A e K e R A R A, PR RS R Y, LA
DAL UL /NI TRL K L /0N i ] Sl bk R AR /INAS 5 A R
URG ST 2R BRI I 52 475K, IEAE 40 i 6 AR A R

B2 ARF5d&4E

Figure 2
E, F: Treatment group
3 iF i

TATE R PRV B 5L A], = — R A KA
WHEER 258, W R AR T 1975 E ek
IR — Pl el R A R A W R R A A, LA
¥ 5 FK-506 AH{RL, #E 3 1 BB STAT3 727 i 2

O W IT F EHEFNHEEIFH

A: TNF-o mRNA BECHLKE; B: AR EE(E

Results of liver TNF-a mRNA expression measurement of each group
1) P<0.0S vs. sham operation group; 2) P<0.0S vs. model group

LFFEFHE (HE x400)
The pathological findings in liver tissues of rats at POD 5 (HE x400)
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A: Gel electrophoresis of TNF-a mRNA; B: Comparison

PEAA MR, A B R A, A
TULH IF M2 475K« /0N i o e B I R 8 A 4 i
AR MW, MRS i 2, JTF/N 45
TREIR, LF4Esg A (& 2) .

A, B: RFARH; C, D: M S Nl
A, B: Sham operation group; C, D: Model group;

AR A BERR AL, T E] STAT3 TG AL ML FE AL,
HE— 25T 8 40 TR 075 A s B A B
R S RO RN TR NG S SR S Y e V7]
BEUE B = AR AT BT 3 4 A 25 410 ) 50 RT3 i R
F HTIE 5 2 W] R A B A< e A [ ) 440 B TN 1 52 4
BEL I 15 5 15 5, BH BT T 3k E2 200 i X G & 4 i el
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G, W12 SR HERE , DA A 42 S 25 40 4 280 17

S A 3 T O R A AR A
M SEIETE . T AT 0 45 P AR O TR A R

J s AT A 3G BB T . AN, X B S
SR, B B A L e AR R B — E AR T

PE 20 Erlich 45 1 % H i o7 6 43 14 i 5445 o

M AR S AIE T, (H H A B A TR Ak 2 A
8
OJ H P BE N B R MUAE, I JLAFAT TSI OF

BF PN B 2R IRE 1 & A BT B ) T P U 1 2 U S H
- WA A AR G 2 . O B fe T I R
Z . B Y REZ B . PR G M R
AT 5 B0 18 R B B S, R I T ] R
N FEIMLAE . TNF- o S FH PR A 40 B . 5 40 A
T 48 H 1 AE A 200 M ™ A ) — b 9 0 IR -, TSR
TNF- o A] RHEREETAER . Piwiss . bridde .
845 I g8 4 L A VT, (L0 i 3k 22 B T R s et
ATl E A IR X2 e E . 0 B 5]k
TNF-a KPFF M EERZ, HEZESNERIM
JEA T BEEM I AKIEA, TNF- o 0] LU
U IFn e ¥ A NGRS =R 7/ I i I PU =
PrAz s, AR N B R R, U5 R 0 N R 4
B 38 A PEXE I, A N R R R A 1A
S5 AL X E 3 B 05, OF HOTNF- o W22
% P 40 0 )RR RN SNSRI AE TNF - o
BT Al B ki /s #E Ak B, TL-6, 1L-2,
IL-8, —% LA, MR A2, FiFIIRE, AH
% (OFR) 45, X388 R PEA i ] IE S ik
TNF- o S Fr=4, MW “Bm" B
ﬁﬁ@ympaxaﬁﬁm% s, HA 2
gl Ml B, BBERENEEA R,
$ﬁﬁiﬁ FINERIRITIEMN O AR,

OJ fER M FE, FHIHE KL WBC T4k, Il ALT,
TBIL., ET /K, AF4H4! TNF- o FE%1E4 0 B
RREAR, oo B AR B W el 3R WY A S 3R AE A 4R
KRN, FEACHIEIREIE T %35, W EIE,
TP IF I RE A — & VE T, (H2 B R P A
W7 8RR i — R
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